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Annoranus

Jucuunnuna «{udpoBsie BbIYMCIUTENBHBIE YCTPOUCTBA U MUKPOIIPOILIECCOPHI» BXOIUT
B 00pa3zoBaTelbHYI0 MPOTpaMMy BBICIIETO O0pa3oBaHMA — MporpamMmy OakaigaBpuara IO
HaIpaBJICHUIO MOJATOTOBKH/ CIEeMATBbHOCTH 12.03.01 «[IpubopocTpoeHue»
HaIpaBJICHHOCTH/CIICIMATN3AINH «ABHALMOHHBIC IPUOOPHI M U3MEPUTEIBHO-BBIYMCIUTEIEHBIC
KOMIUTEKChI». Jlucuuminna peanusyercs kadenpoit «Nel 1».

JlucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CISTYIOIIUX KOMIIETECHIIHIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 HWH(POpPMAIIWH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJISl PEILICHUS TOCTABJICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH €M U BBIOHUPATh
ONTUMAJIbHBIE CIIOCOOBI MX PELICHHUs, UCXOS U3 JCHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

[1K-2 «CrocoOHOCTh MPUMEHSATH COBPEMEHHBIE JIEKTPOTEXHUUECKUE U3JICTHS, CPEICTBA
JJIEKTPOHUKA M MHUKPOMPOIIECCOPHOM TEXHUKHU, BKJIIOYAs MPOrpaMMHOE obOecrieueHue, B
pa3pabaTbIBa€MbIX HM3MEPUTEIBHBIX U  YIPaBISIIOIIMX CUCTEMaX, CUCTEMaX KOHTPOJIS
apaMeTpoB»

[IK-5 «CnocoGHOCTh OCYIIECTBIATh TEXHUYECKHII KOHTPOJb C HCIOJIb30BaHUEM
KOHTPOJIbHO- W3MEPHUTENbHBIX NMPHUOOPOB M pa3padaTbiBaTh HOBBIE METOAMKH TEXHHUYECKOTO
KOHTPOJISD)

Copep:xaHne TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C (POPMHUPOBAHUEM Y
0akamaBpoOB 3HAHWI B 00JACTH TEOPUM MPOCKTHPOBAHUS CIHEIHATM3UPOBAHHBIX IMUPPOBBIX U
U(PO-aHAIOTOBBIX  BBIUMCIUTENBHBIX YCTPOHCTB NPUOOPHBIX KOMIUIEKCOB HAa OCHOBE
KOMILIEKTOB IIU(PPOBBIX MHTETPATHHBIX CXEM Pa3IMYHOTO YPOBHS MHTETPALMH U BCTPOCHHBIX
MUKPOIIPOIIECCOPOB U MUKPO-DBM, MOArOoTOBKA BHIMYCKHUKOB K PELICHUIO MPO(hecCHOHATbHBIX
HAy4YHO-UCCIIEIOBATENbCKUX  3a/ay, CBA3aHHBIX C  IPOBEJIEHUEM  AKCIIEPUMEHTAIbHBIX
UCCIIeIOBaHUM, (OPMHPOBAHUE Y CTYJIEHTOB COBPEMEHHOIO HAyYHOIO MMPOBO33pPEHMS,
pa3BUTHE TBOPUYECKOI'O E€CTECTBEHHOHAYYHOTO MBILIUIEHUS, O3HAKOMJIEHHE C METOAOJIOrHei
MIPOEKTUPOBAHUS COBPEMEHHBIX U3MEPUTEILHBIX CPEICTB.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
y4eOHOro mpoliecca: JIEKLUH, JabopaTopHbIe padOThl, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbI KOHTPOJS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXYTOUYHAs aTTectamus B opme 3adera (6 cemectp), FIK3aMeHa
(7 cemectp).

OO0mast TpyA0EeMKOCTh OCBOSHUS JHUCIHUILIMHBI COCTaBISACT S5 3adeTHBIX enuHuI, 180
4acoB.

S3pIK 00yueHus N0 JUCHUILIUHE KPYCCKUIY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

JluctymiiiHa TpeHa3HadeHa Ui MOATOTOBKH —0akajaBpOB WM TPECIIEIYET CIEAYIOIIne
LEJIN:

- U3YYCHHE COBPEMEHHBIX METOJIOB
HH(OPMAIMOHHO-BBIUMCITUTECILHBIX CHCTEM;

- (dopMUpOBaHHE TEOPETUYCCKUX M TMPAKTHUYECKUX HABBIKOB MOCTPOCHHUS 3JIEMEHTOB
MHUKPOIIPOIIECCOPHBIX MH()OPMAIMOHHO-BBIYUCIUTEILHBIX CUCTEM;

- (opmupoBaHUE TEOPETUYCCKUX M MPAKTUYCCKUX HABBIKOB pa3pabOTKU, OTIAIAKH U
TECTUPOBAHUSA AJITOPUTMHYECKOTO W IMPOTPAaMMHOr0 OOECHEUYEHHUs MHKPOIPOIIECCOPHBIX

aHalM3a M CHHTE3a MHUKPOIIPOLECCOPHBIX

WH(OPMAIIMOHHO-BBIUMCIIUTEILHBIX ~ CUCTEM  C  HCIOJBb30BAaHMEM  0a30BBIX  SI3BIKOB
IPOrPaMMHUPOBAHUS.
1.2. JlucuuninuHa BXOOUT B  COCTaB  4acTd, (GOpMUPYEMOH  ydyaCTHUKaMHU

00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (lajee —
OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOIIUNCSA JODKEH 00JalaTh CIICTyIOIUMU
KOMIICTCHIIMSIMUA WJTU WX 9acTsMH. KOMIIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHHS TIPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIUKATOPOB MX JOCTHIKCHHS

Konu
Kareropus (rpynna) Koza v HanMeHoBaHME HHIUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIH KOMIIETEHIH
KOMIIETEHIIUH
VYK-1 Cnocoben
OCYIIIECTBIIATh
ym . | YK-1.V.1 ymeTb npuMeHsTh METOAUKY TIOUCKA,
MOUCK, KPUTUYECKUI
cbopa 1 06paboTKH HH(pOpPMALIUU, B TOM YHUCIIE C
AQHAJIN3 U CUHTE3
YHuBepcainbHble HCIOJIb30BAHUEM HUCKYCCTBEHHOI'O MHTEIIIEKTa
uH(popMaluuy,
KOMIIETECHIINU OHMCHSTE YK-1.V.3 ymets orieHuBaTh HHGOPMAIUIO Ha
P . JIOCTOBEPHOCTh; COXPAHATh U MepeaaBaTh JaHHbIE
CUCTEMHBIN TOIXO
C UCIOJIb30BaHUEM IIU(PPOBBIX CPEJCTB
JUISl pELIEHHUS
MIOCTaBJIEHHBIX 3aja4
VK-2 Cnocoben
ONPEEIATh K
PelL pyT YK-2.Y.1 ymeTh NpoBOANUTh aHAJIN3
3ajjau B paMKax o
. IIOCTABJIEHHOM 11eTN U (popMynHpoBaTh 3a7auH,
MIOCTaBJIEHHOW LIEH
KOTOpBbIE€ HEOOXOMMO PEIIUTh JUIS e
U BBIOMpAThH
JOCTUKEHUS
ONTUMAJIbHbIE
YHuBepcaibHbIe CHOCOGEL X VK-2.B.2 BnageTs HaBbIKaMU BbIOOpA
KOMIETEHIIUU ONTUMAJIBHOTO CIIOcO0a pelIeHus 3a/1a4 ¢ y4eToM
pelieHus, UCXOAs U3 . .
o HUMEIOIUXCS YCIOBUH, PpECYPCOB U OTPaHUUEHUIN
JENCTBYIOINX
VK-2.B.3 Bnanets HaBBEIKAMH HCIIOJIBL30BaHUS
IIPaBOBBIX HOPM, .
IU(GPOBBIX CPEJICTB /IS pEIICHHs] TOCTABICHHOM
HUMEIOLIUXCSA
3a/1a4u
pecypcoB U
OrpaHUYECHUN
[1K-2 Cnocobnocts | I1K-2.3.1 3HaTh BO3MOKHOCTH COBPEMEHHBIX
IIPUMEHSITh INEKTPOTEXHUYECKUX U3JIEIHM, CPELICTB
[TpodeccnonanbHbIC p p A > CPEAS
KOMITETCHIIHH COBpPEMEHHbIE AIEKTPOHUKU U MUKPOIPOLIECCOPHON TEXHUKH C
AIIEKTPOTEXHUYEC- LEJIBbI0 TPUMEHEHHS B COCTaBe MpHOOPOB U
KHE U3ETHs, KOMILIEKCOB
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Cpe/cTBa [1K-2.3.2 3HaTh TEXHOJIOTUN 0OPAOOTKHU U
AIEKTPOHUKHU U npencTaBieHus] HHPOPMAIMK C UCTIOTh30BAHUEM
MUKPOIIPOIIECCOp- CPEICTB BBIYUCIUTEIHLHONU TEXHUKH, B TOM YHUCIIE
HOM TEXHUKH, Ha OCHOBE UCKYCCTBEHHOI'O MHTEIICKTa
BKJIIOYAsI [IK-2.Y.1 ymeTb pazpabaThiBaTh CTPYKTYPHBIC U
MpOrpaMMHOE MPUHIUITAAIIBHBIE CXEMBbI y3JI0B U3MEPUTEIHHO-
obecrnieueHue, B BBIUMCIUTEIbHBIX KOMIUIEKCOB aBUAIIMOHHBIX U
pa3pabaTbIBacMbIX KOCMHMYECKHUX JIETaTEIbHBIX allapaToB
W3MEPUTEIbHBIX U [1K-2.B.1 BnageTh HaBbIKaMH pa3pabOTKH
YIPABJISIIOLIUX MIPOrPaMMHOT0 00€CTICUCHUSI U3MEPUTENbHBIX,
CUCTEMaXx, CUCTeMax | YIPaBJISIOMIUX U KOHTPOJIUPYIOIINX CUCTEM
KOHTPOJIA ABUAIIMOHHBIX U KOCMUYECKHUX JIETATEIbHBIX
apaMeTpoB anmnaparoB
ITK-5 CnocobHOCTh
OCYIIECTBIISATh
TEXHUYECKUI
KOHTPOJIb C .
P [IK-5.Y.1 ymeTs pa3zpabaTbIiBaTh YCTPOHCTBA

HCII0JIb30BaHUEM

npeoOpa3oBaHus ¥ 00padOTKHU HH(POpPMALIUH,

[TpodeccuonanbHbie | KOHTPOIBHO-
HCIIOJIB3YEMbIE MPU U3MEPEHUSIX U KOHTPOJIS
KOMITETCHIINH WU3MEPUTEIIBHBIX

[1K-5.B.1 BnageTh HaBbIKaMH pa3pabOTKH CXEM
pUOOPOB U .

U3MEPEHHUIN U KOHTPOJISI
pa3zpabaThIBaTh
HOBBIE METOJUKHU
TEXHUYECKOTO
KOHTPOJIS

2. Mecro nucuumianssl B ctpykType OI1
JucuuninuHa Oa3upyercss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYACHTaMU MpuU
U3Y4YEHUU CIENYIOLUX AUCLUIUIMH:

— Wudopmaruxka;

— DIIeKTPOTEXHUKA;

— DJIEeKTPOHUKA;

— DIIeKTpOu3MepUTENbHAS TEXHUKA
3HaHUs, TOJNyYeHHbIE NPH W3YyYCHHH Marepuajga HJaHHOW JUCHWIUIMHBI, HWMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HHUE, TaK U UCIIOIb3YIOTCSA IPU U3YYEHUU APYTHX AUCHUIIINH:

— Opranuzarnust oOMeHa HHPpOpMaIuei;

— Mertoas! nudpoBoit 06pabOTKN U3MEPUTENBHOIN HH(pOpMALIUH;

— KomnnekcupoBanue HHPOPMALMOHHO-U3MEPHUTEIBHBIX YCTPOUCTB.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 006 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOMU
paboTHI IO TUCIHUIUIUHE (M pacTlpeiesIieHue dTOW TPYTOEMKOCTH 110 CEMECTpaM) MIPEACTABICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

. TpynoeMKoCTb 110 cemecTpam
Bun yae6HO# paboThI Bcero NeG No7
1 2 3 4
Oowan mpyooemKocmp oucyununsl, 5/ 180 2] 72 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 9 2 7




AyoumopHhuie 3anamus, BCETO vac. 28 8 20
B TOM YHCJIE:
nexmu (JI), (gac) 10 4 6
npaktudeckue/cemunapckue 3anarus  (I13), 4 4
(gac)
naboparopusie padbotsl (JIP), (dac) 14 4 10
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 143 64 79
Buo npomesicymounon ammecmayuu:. 3a4et, | 3ayer, 3auer 9K3.,
nudd. 3auer, sx3amed (3ager, Judd. 3au, Dk3.) JK3., ’

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiiaM U BUAaM 3aHATHMN.

Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3yensl, TeMbl AUCHUIIIIMHBL U UX TPYIOEMKOCTb

Pazgenel, TeMbl JUCITUTIINHEL Jlexnuu I13 JIP KII CPC
(dac) (C3) (gac) (dac) (dac)
Cemectp 6

Paznmen 1. 3agaun nudpoBeIX 0,5 10

BBIYHUCIUTENBHBIX YCTPOUCTB

MPUOOPHBIX KOMILJIEKCOB.

Paznen 2. IlpoexkrupoBanue nudposeix | 0,5 10

YCTPOKCTB MOCIIEA0BATEIEHOCTHOTO

THUIIA.

Paznen 3. [lpunnuner opranu3aiuu 0,5 10

MHUKPOIPOLIECCOPHBIX U3MEPHUTEIHHO-

BeIuMCIUTENbHBIX cucTeMm (MBC).

Pasnen 4. [IporpammHoe obecrieueHue 0,5 4 12

Mukponpoueccopubix UBC.

Paznen 5. IlpoekTupoBanue 010K0B 1 10

aMSITH MUKPOIIPOIIECCOPHBIX CUCTEM.

Pa3znen 6. Anroputmuueckoe 1 12

o0ecriedyeHrne MUKPOTIPOIIECCOPHBIX

NBC.

Hroro B cemectpe: 4 4 64
Cemectp 7

Pazgen 7. Opranuzanus uHTEpPEcOB 2 10 40

mMukponporeccopusix UBC.

Paznen 8. [IporpamMmmupyemeie 2 4 39

JIOTHYECKUE UHTETPAJIbHBIE CXEMBI.

Uroro B cemectpe: 2 4 10 79

Uroro: 6 4 14 0 143




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
oOydJalolmMMuUCs  OMNpeNeleHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue paselioB U TeM JECKIIMOHHBIX 3aHATHIMA

HOMep pasaciia HazBanwne u COACPIKKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

1 0630p COBpPEMEHHBIX BBIUYHCIUTENbHBIX CpeICTB u
HE00XOIUMOCTb UX PUMEHEHHUSI B COBpEMEHHBIX OopToBbIX MBC.
OcHoBHBIE TapamMeTpbl d7eMeHTOB nudpoBori TexHuku (DCJI,
TTJ, TTJII, KMOII cepuit). Cucrema 0003HaYCHHI
(GYHKIIMOHATBHOW — MPUHAIJICKHOCTH LU(PPOBBIX MUKPOCXEM.
Kopnyca.  IlpaBuna  BbimojgHEHUs  (YHKIMOHAJIBHBIX U
OPUHLIMIUATIBHBIX ~ JJEKTPUYECKUX  CXEeM,  HCHOJBb3YIOIIMX
DJIEMEHTHl  IU(POBOM  TEXHUKU. YCIOBHBIE Tpaduueckue
0003Ha4YeHHsI 3JIEMEHTOB IIU(POBOI TEXHUKHU.

2 baszoseie IIOCJIEI0BATEIbHOCTHBIE CXEMBI. [TonsiTne
ycroiunBocTu. Tabnuma mepexono. MckitoueHne nM30bITOYHBIX
YCTOMYUBBIX COCTOSTHUM. Mertobl MPOEKTUPOBAHNUE
MOCJIEI0BATEIbHOCTHBIX CXEM. ACHUHXPOHHBIE
IIOCJIEI0BATEIbHOCTHBIE CXEMBI.

3 [TpuHumnel opranusanuu Mukpomnpoueccopueix MBC. 3anauw,
pemaembiec IBC B cocraBe mnpubopHoro komruiekca. O0630p
COBPEMEHHBIX OOPTOBBIX MUKpomnporeccopHbix MBC, pemaembie
UMHU 3a7a4u Ha Oopty JIA, W mepcnekTuBbl UX JajbHeHIero
pa3BUTHA. ApXUTEKTypa LIEHTPAIN30BaHHBIX U PaCIpPEEIICHHBIX
mukponpoueccopubix  MMBC  JIA.  OpnHomporeccopHble U
MHOTONPOLIECCOPHBIE  CTPYKTYPBl. MarucTpaiabHblii  TPUHIIMII
opra"u3anuu Mukpomnpoueccopusix MBC.

4 OCHOBHBIE TPOrPaMMHO-JIOCTYIIHBIE Y3JIbI MHKpOIpoIieccopa U
MukpoOBM. Peructpel u perucrposble ¢aiinbl. OpraHuzanus
creka. Pa3paboTka mporpaMm Ha  s3blke  accemOliepa.
JocronHncTBa M HeAOCTaTKU si3blka accembuep. Cucrtemsl
pa3paboTKH, IPOrpaMMHUPOBAHUS U OTJaJKU
MHUKPONPOIIECCOPHBIX  cucTeM.  OTIamymku,  SMYJISTOPHI,
nporpaMMatopsl.  OcoOeHHOCTH — Pa3pabOTKH M OTJIAAKH
OTKa30yCTOMYMBOTO TpOrpaMMHOT0 oOecriedeHus. (OCHOBHBIE
ITOPUTMBI TPOBEPKH PETUCTPOB U OJIOKOB MaMSITH.

5 [IpoexTupoBaHue OJOKOB MaMSTH MHKPOMIPOIIECCOPHBIX CHCTEM.
Knaccugukanuss ¥ OCHOBHBIE TEXHHYECKHE XapaKTEPUCTHKH
3alOMHMHAKOLIUX YCTPOMCTB. 0630p COBPEMEHHBIX
3armoMuHaNmMX ycrpoiictB. O3Y craruueckoro (SRAM — static
RAM) u nunamuueckoro (DRAM — dynamic RAM) Twumos.
Cerneroanekrpuueckas namsatb (FRAM — ferroelectric RAM).
Tunosble cxembl gemuppanun  agpeca. OCHOBHBIE CXEMBbI
Hapall¥BaHUs Pa3psIHOCTU M 00bEMA MAMSITH.

6 AnroputmMuueckoe obecredeHue Mukpornporieccopubix  MBC.
MacmrabupoBaHue CHUTHAJIOB. AMNMPOKCUMAILMSA CTaTUYECKUX
XapaKTEPUCTUK JTATYMKOB. Onpenenenne 11apaMeTpoB
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aNnpOKCUMHUPYIOIIUX MOJUHOMOB C HCIOJIb30BaHUEM METOJa
HAaWMEHBIIUX  KBagpaToB.  ANNpPOKCUMAlUi  CIUIAHAMM.
Tabmmunas peanuzanus byHKIMHA. JvnHamuueckas
KOPPEKTUPOBKA XapakTEPUCTUK JaTYMKOB. JlUcKkpeTusauus u
BOCCTAHOBJICHHE aHaJIOTOBBIX CUTHAJIOB. CrnaxxuBanue
JTUCKPETHBIX (DYHKIIUNA. ANTOPUTMBI MHUPPOBOI SKCTPAMOISAINH U
uHTepnosiuud. OCHOBHbIE THUIBI (GUIBTPOB M HX peau3alus C
MCII0JIb30BAHUEM MHUKPOIIPOIIECCOPHON TEXHUKHU.

7 0630p COBPEMEHHBIX OOPTOBBIX nHTepeiicoB
mukponporneccopuasix UBC. 3anaun u xnaccuduxamnms. Pesxxumsl
BBOJIa-BbIBOAA.  IIporpammubiii  BBOI-BbIBOA.  MHTepderichl
IIPOrpaMMHOr0 0OMeHa. AJpecyeMblii U KOMMYTHPYEMBIM TIOPTHI,
crocod pacmpeleneHus aJpPecHOro IMPOCTPAHCTBA, CIOCO0
JUHENHOro BhIOOpa. BBOA-BBIBOA B pekrMe npepbiBaHui. Busl
npepeiBanuii. [loamporpammbl  0OCITyXHBaHUS TpPEpPHIBAHUM.
VnenTudukanysi NpephIBAIONIETO YCTPOWCTBA. BeKTOpHBIE WU
BIIO)KCHHbIE mpepbiBaHusA. [loHATHE W JOCTOMHCTBA NPSIMOrO
Joctyna K namsatd. KoHTposiepsl npsMOro AOCTyNa K HaMsTH.
CrangaptHele  UHTEp(EMChl  MHKPOIMPOLECCOPHBIX  CHCTEM.
OcHoBHbIE napameTpsl u OpraHu3anus oOMeHa.
[TocnenoBarensublit nHTEpdeiic B coorBerctBun ¢ ['OCT 18977-
79 u PTM1495-75 ¢ usmenenuem 3 (ARINC 429). Unrepdeiic
Avionics Full-Duplex Switched Ethernet (AFDX, ARINC 664).
TunoBble CXEMOTEXHUYECKHE pEIICHUsS U1  IOAKIIOYEHUs
OOPTOBBIX JAaTYMKOB W HMCTOYHUKOB HHPOpManuu K OOpPTOBOM
NBC.

8 [TporpammMupyemsie joruueckue uHTErpanbheie cxemsl (IIHC).
Knaccupukanusa IIJIMC. O630p  coBpemennsix [IJINC,
U3rOTaBIMBAEMBIX CIHEIMAIbHO JUIsI MpPUMEHEHHs Ha OopTy
JeTaTeIbHOT0O M KOCMHMYECKOTO  ammapaTtoB, M HX
¢ynkunoHanpHele  Bo3Moxnoctn. [IJIMC  FPGA  (Field
Programmable Gate Array).0630p coBpemennbix [IJIUC FPGA,
BBIIIYCKAEMbIX IPOMBIIIIEHHOCTBIO. APXMTEKTYpa M OCHOBHBIE
¢yHkuoHanbHble Osoku. IlporpammupoBanue. IlepcnexkTuBb
passutus. [IJIMC CPLD (Complex Programmable Logic Device).
0630p copemenueix  [IJIUC CPLD, BBITTYCKAEMBbIX
IIPOMBIIIJIEHHOCTBIO. Apxurekrypa u OCHOBHBIE
¢yHkuoHanbHble Osioku. IlporpammupoBanue. IlepcnexkTuBb
pasButus. Cucrema Ha kpucramie SoC (System on Chip). O630p
coBpemeHHbIX [IJIMC SoC, BBITycKaeMbIX MPOMBINUIEHHOCTHIO.
ApXUTEKTYpa ¥ OCHOBHbIE  ()YHKIMOHaJIbHBIE  OJIOKH.
[IporpammupoBaHnue. [TepcniexTuBbI pa3BUTHSL.
ITporpammupyembie B FPGA  MukpomporeccopHble — spa
(softcore).O030p COBpEMEHHBIX MHMKPOIPOIIECCOPHBIX  SIEP,
BBIIIYCKAEMbIX IPOMBIIUIEHHOCTBIO. APXMTEKTYpa M OCHOBHBIE
¢dbyHknuoHanbHbele Osoku. IlporpammupoBanue. IlepcriekTuBbl
pa3BUTHS.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHULIE 5.




Tabnuma 5 — [pakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Dopmbl N
Ne Tembl mpakTHUECKUX TpynoeMKoCTb, | MpaKTUYECKOHW | pa3felna
/i1 | 3aHSATAR HpaKTH:{ cokux (uac) MOATOTOBKH, JTUCIIAILI
3aHATUN (uac) DL
Cemectp 7
1 Breruucnenue ¢ [Ipaktrueckoe | 2 1 8
(buKCcupoOBaHHOM 3aHsTHE
3ansTOM
2 Jlenenue c [IpakTuyeckoe | 2 1 8
(buKkcupoBaHHON 3aHSTHE
3ansATON
Bcero: 4 2
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnua 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCT®, | IPaKTHYCCKOH | pasiena
/a (gac) IMOJITOTOBKH, JTUCILIAILI
(uac) VHBI
Cemectp 6
1 [udpoBbie METOIBI U3MEPECHUS 4 2 4
BPEMEHHBIX HHTEPBAJIOB
Cemectp 7
1 Amnanoro-iugpoBoii npeoOpa3oparenp | 2 1 7
MIOCJIEI0BATEIBHOTO MPUOIMKEHUS
2 ITudposoii TepmMmoMeTp 4 2 7
3 Wntepoeiic 12C 4 2 7
Bcero: 14 7

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Buasl camocTosTenbpHOM pa60TBI " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6n1/1ue 1.

Tabmuna 7 — Bunbel camocTosaTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero
Bun camocrostensHO# paboTh ac ’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
M3y4eHne TeopeTHIecKoro MaTeprana 30 45

nucturiuael (TO)

Kypcosoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)

Homamrnee 3amganue (/13)

Konrtponsusie pabotsl 3a04nnkoB (KP3) 10 10

I1 € 7
OJIFOTOBKA K IMPOMEKYTOYHOMH 16 16

arrectaiuu (I1A)
Bcero: 143 64 79

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalibl Ui CaMOCTOSITEIIbHONH Pa0OThI OOYYAIONIMXCSl YKa3aHbl B
IL.I1. pa3zaenoB 6-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp nMevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

004 (075) Vepiomos E.I1. lludpoBas cxeMoTexHuka: yu. | 24

v 27 nocobue. CII6.: BXB-IlerepOypr, 2004. -782

c.
004 Manaxanoe P.H. Monynb aHanoro- 87
M74 U poBOro NpeoOpa3oBaHMUs

MHKpPOKOHTpoJsuiepoB Microchip cepun
PIC18F. CII6.: T'OY BIIO "CIIoI'YAIT",

2014. - 37 c.
621.317 Manaxanoe P.H., Kpwvicun /].FO. Ludposoii 86
I175 anexktpudeckuii repmometp. CI16.: TOY

BITO "CII6IYAIT", 2009. - 35 c.
004.4 Manaxanoe P.H., Kpvicun J[.FO. Untepdeiic | 85
N 73 I°C. CII6.: TOY BIIO "CII6I'YAIT", 2009. -

35c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

www.microchip.com. | TexHudeckoe onrcanue MukpokonTpoiuiepa Microchip PIC18F4520

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecHeueHus, HCIOIb3YEeMOr0 TMpPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpOoIlecca MO AUCIUTUTHHE.
[TepeueHs UCTIOIB3yEMOT0 MPOTPAMMHOTO OOeCTIeUeHus IpecTaBieH B Tadnmuie 10.
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Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne i/t Haumenosanmue

CrenmaiM3upoBaHHOE MporpaMMHOe obecrieueHre (1o BIOopY)

8.2. IlepeucHb HH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOUMOCTH )

JlexuMoHHas ayguTOpUs

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHATHH

Aynuropus g 1a00paTopHbIX paboT

10. Onenounble cpeacTBa AJIs MPOBEIECHUS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/AJIS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[HH
o0yyaroImuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTalluu Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Criucok BOMpPOCOB K 9K3aMEHY;
3amaun;
TecTsl.

3auer Cnucok BOIpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIIA OOYyJalONIMMHCS TPUMEHSETCS S5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopasi mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1eHKa KOMITETEHITUH

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIHI
5-0ayutbHas mKana P p (popwpo
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

«OTIIMYHO»
(Ga4uTCHO»

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJICIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHOM IUTEPaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHS C MPAKTUYECKOU
NeSATEIbHOCTBIO HAIIPABJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 0000IIECHHMS;

— CBOOOJIHO BIAJIEET CUCTEMOM CIIEUMATN3MPOBAHHBIX ITOHATHH.

— npaBWIbHO BBIMOIHWI OT 90% 10 100% TecTOBBIX 3aaHUi

«XOpOLIO»
<(Ga4YTCHO»

OO0yuaromuiicst:

— TBEPJIO YCBOMJI MPOTPAMMHBIA MaTepHall, [PaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JTUTEPATYPHI,

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET HAYYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CIICIIUAIM3UPOBAHHBIX MTOHITHH.

— IpaBWJILHO BRIMOJIHWI OT 70% 1m0 89% TecTOBBIX 3aHaHMil

**

«yZI0BJIETBOPUTEIILHOY
«GAuTEHO

— 00y4JarouIuicss yCBOWJI TOJIBKO OCHOBHOM MPOTpaMMHBIA MaTepua,
[0 CYWIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS TOJHKO OCHOBHOM
JIUTEpaTyphl;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHCHUS B NPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaIpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHsieTcs B (OpMYIHMPOBAHUU BBIBOJOB U 0000IIEHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIEHHMATN3UPOBAHHBIX HOH?["I;I;II\/'I.

— IPaBUJILHO BBRIMOJTHMWI OT 51% 1m0 69% TecToBBIX 3a1aHMI

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,

— JIONyCKAaeT  CYIIECTBCHHBIE  OIMMUOKK W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA,

— HEe MOKET apryMEHTUPOBATh HayUHBIE MOJTOKECHHUS;

— He GOpMYITUpPYET BHIBOJAOB M 0000IIEHUH.

— IPaBUJILHO BBIMOJIHIWI MeHee 51% TeCTOBBIX 3a/laHUM

**

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nmst sK3amMeHa mpeIcTaBlieHbl B Taommie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne
/o

[Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa

Kon
WHJUKATOpa

Muxkpomnponeccopusie  komrmuiektel ~ BUC/CBUC.  Crpykrypa u | YK-1.V.1
(YHKIIMOHMPOBAHUE MUKPOIIPOLIECCOPHOM cucTeMbl. MukpokoHTposepsl. | YK-1.Y.3

VYrpasineHue MOAYISIMU NTaMATH U BHEIIHUMH ycTpolicTBaMu. CHTHaIBI VK-2.¥.1
yrpaBiieHus1. Pexumbl oOMeHa TaHHBIMU. VK-2.B.2
Muxkpomnporieccop Intel 8085A. Crpykrypa wmumkpomporeccopa. biok | YK-2.B.3
peructpoB. Ctek. DYHKIIMU BBIBOJIOB U CUTHAJIOB. [IK-2.3.1
CHHXPOHH3AIMSA U NIOCIIEN0BATENLHOCTD JeiicTBIl Mukpomnporeccopa Intel | [TK-2.3.2
8085 A. KoMaHaHbIE M MAIIUHHBIE [IUKJIBL. [IK-2.¥.1

Cucrema TpepsiBaHuii Mukpornponeccopa Intel 8085 A. Cxema Bkmoueny [1K-2.B.1
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MPOrPaMMHUPYEMOTO KOHTpOJJIEpa TPEphIBAaHHA B MHKPOIPOIIECCOPH(

ITIK-5.V.1

cucreme. KackaiHoe BKIIOUEHHE KOHTPOJIEPOB IPEPBIBAHUIA. [IK-5.B.1

CxeMbl NOJKITIOUEHHUS] MOAYJIEH NMaMATH U BHEUIHMX YCTPOMCTB K IIMHAM

MHUKPOIPOIIECCOPHON CHCTEMBI. AOCOIOTHASI U HEaOCOTIOTHAS a/ipecaliui

HaMITH.

Peanuzanus 6e3yclOBHOTO M YCIOBHOTO NMPOTPAaMMHBIX BBOJA M BBIBOJIA

JAHHBIX B MUKPOIIPOLIECCOPHO cUCTEME.

[Tporpammupyemsbiii KoHTposuiep npepsiBanuii Intel8259A. Crpykrypa u

IIpOorpaMMUpOBaHue  KOHTposulepa.  (DyHKIMOHAIBHOE  Ha3HA4YECHUE

BBIBOJIOB M CUTHAJIOB KOHTPOJLIEpa.

Kontpomnep npsimoro nocrtyma k namsatu Intel 8237A. OyHKIIMOHATBHOE

Ha3HAUYE€HUE BHIBOJOB UM CHUTHAJOB KOoHTposuiepa. CTpykTypa U

(GYHKLIMOHATBHOE Ha3HAYCHHE. YBEJIMYEHUE YHCIIAa KaHAJIOB IPSAMOTO

JOCTYTIA K TIAMSITH.

Bxitouenne — KOHTposuiepa  OpAMOro  JocTyma K HaMmsITd B

MHUKPOIPOIIECCOPHYIO CUCTEMY /Il OOMEHA JAaHHBIMH C MOJTYJISIMU TIAMSATH

Y BHEIIHUMH YCTPOHCTBAMHU.

CoBpemennbie  BUC/CBUC ¢ mnepenporpaMMUpyeMbIMH CTPYKTypamu

(FPGA, CPLD, SoC). Knaccuduxamus. IlpeumyiectBa U HEIOCTATKH.

IlepcneKkTuBEI pa3BUTHSL.

OCHOBHBIC TEXHUYECKUE XapaKTEPUCTHKH MHKpocxeM cemerictBa Cyclone

II pupmer Altera.

bnoku maccuBoB norumueckux ycrpoicte (LAB — logic array blocks)

mukpocxem cemeiictea Cyclone II ¢upmbr Altera. Coemunenune LAB.

CurHaJibl ynpaBJjIeHUsI.

Jlornueckue amemeHThl MUKpocxeM cemeiictBa Cyclone II ¢upmbr Altera.

CurHaJibl ynpaBJjeHusl.

HomuHanbHblif pexuM pabOThl JIOTMYECKOTO 3JEMEHTAa MUKPOCXEMBbI

cemetictBa Cyclone I ¢pupmer Altera.

JluHaMu4ecKuil pexuM paboThl JIOTMYECKOIO 3JIEMEHTa MUKPOCXEMBbI

cemetictBa Cyclone 1T pupmer Altera.

Crnoxsble mnporpammupyemble sormdeckue cxembl CPLD (Complex

Programmable Logic Device).

[Tporpammupyemas noruka “Cucrema Ha kpucramie” (SoC - System on

Chip). CoBpeMeHHOE COCTOSIHUE U NEPCIEKTHBBI PA3BUTHSI.

ITporpammupyembie MEKpoIporieccops (Software cores).

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera
rll\i [Tepeuens BompocoB (3ama4) ams 3adyera / audd. 3auera HHIHI:I?;Opa

Ilepeuens Bonpocos (3agau) ans 3a4yera / quddeperuupoBanHoro 3aveta | YK-1.V.1

Mukpokontpomiep ~ Microchip  PIC18F4520.  Apxutekrypa u | YK-1.V.3

(GyHKIIMOHATIFHBIE BO3MOXXHOCTH MHKpPOKOHTposuiepa. MuterpupoBanusie | YK-2.V.1

9IEKTPOHHBIE MOAYIH. CHucTEMa KOMaH/I. VK-2.B.2

Opranun3zanus namsatid MEKpokoHTposuiepa PIC18F4520. Opranuzarus YK-2.B.3

cTeka. PerucTphl criennanbHOTO Ha3HAYCHUsI. PerucTpoBbie (haiiibl. I1K-2.3.1

KoMaH 11 MUKPOKOHTpOJLIEPA JJIsl pabOTHI C MAMSTBIO U CO CTEKOM. I1K-2.3.2

Koman bl mukn mukpokonTposuiepa PIC18F4520. Apudmernuecko- IK-2.Y.1

JIOTHYECKOE YCTPOUCTBO. MaTpUUHBI YMHOKUTEND. ApUpMETHIECKUE [IK-2.B.1
[K-5.¥.1

KOMaH bl MUKPOKOHTPOJLIEPA.
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Cucrema npepbsiBannii Mukpokontposuiepa PIC18F4520. I1K-5.B.1

[Toptel ntmdpoBoro BBOAa-BbIBOAA. KoMaHabl MUKpPOKOHTpoJUIEpa IS
paloThI ¢ IMHUAMU LH(POBOrO BBOAA-BBIBOJIA.

WuTerpupoBaHHbIi  AMEKTPOHHBIA  Monynab Taiimepa 0. OOpaboTka
MpEpPBhIBAHUI.

WNHTerpupoBaHHbIll  DJIEKTPOHHBIM MOAYJIbL TI'€Heparopa CHrHajga ¢
IAPOTHO-UMITYJIbCHON MOJYJISIITUCH.

NHTerpupoBaHHbIN 3IEKTPOHHBIA MOAYIIb IIOCIEA0BATEIIBHOW CHHXPOHHOU
cBs3u MSSP. Peanu3anus natepdeiica nmociaeaoBarenbHoi cBs3u SPI
(Serial Peripheral Interface). O6paboTka npepbriBaHuUi.

HNHTerpupoBaHHbIi 3IEKTPOHHBIA MOYJIb MOCIIEIOBATEIIbHON CUHXPOHHOM
. . 2

cBsi3u MSSP. Peanu3zanus unatepgetica mocienoBatenbHoi csizu [°C

(Inter-Integrated Circuit). O6paboTka pephrIBaHHIA.

WuTerpupoBaHHbIi 3J€KTPOHHBIA MOJYJIb MTOCIEA0BATEILHON CHHXPOHHOMN
acuHXpoHHOM nepenaun naHHsIXx EUSART. O6paboTka npepeiBaHui.
Peanuzarus uatepdericoB nocnenopaTenbHou csizu RS232, RS485 u
RS422.

DNEKTPUUECKU CTUPAEMOE MPOTrPAMMUPYEMOE TTOCTOSIHHOE
3anomuHaromiee ycrpoiictBo EEPROM muxpoxontposepa PIC18F4520.
Opranu3zanus oneparuii 3anucu U 4TeHus JaHHbix. O0paboTka
IIPEPBIBAHMM.

WHTerprupoBaHHbI# SIICKTPOHHBIN MO/IYJTb aHaJIOT0-1IU(POBOTO
npeoOpaszoBaresns. O0paboTKa MpephIBAHHIA.

[lepeyenp TeMm [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBIeHbI B Ta0nuie 17.
Tabmuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypcOBOIl pabOThI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeneHHsT NPOMEXKYTOYHOM arTecTallMi B BHJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii IepedeHb BOITPOCOB JJIsI TECTOB

r'][\i ITpumMepHbIii IepedeHb BOMPOCOB /ISl TECTOB
ITo xako#l TEXHOJIOTUU BBIITOJIHEHBI MUKPOCXEMBI, 00J1aaroIne VK-1.V.1
MaKCUMaJIbHBIM ObICTpOeHCTBUEM? VK-1.V.3
Hamumure, kakoe 0003HaYeHNE HMEIOT MUKPOCXEMBI, BBITIOJTHSIOIITHE VK-2.V.1
(YHKIIMU IBOUYHBIX CYETUYMKOB VK-2.B.2
JI1s1 yero npegHa3HavYeH MYyJIBTHILIEKCOP? VK-2.B.3
JUyist 4ero npenHasHaYeH AeMYIbTUIIIEKCOp? IK-2.3.1
3a CY&T Yero JOCTHIaeTcsl YHUBEPCATLHOCTh MEUKPOIIPOLECCOPHBIX [IK-2.3.2
cucrem? IK-2.¥.1
Tepedncnute 3a1aun, perraeMbie MUKPOIIPOIIECCOPHOM CHCTEMOI B HK-2.B.1
cocTaBe IPHOOPHOTO KOMILIEKCA HK-5.V.1
TlepeunciuTe OCHOBHBIE IPOTrPAMMHO-IOCTYIHBIE Y3115l Mukponporeccopa | IIK-5.B.1
[lepeuncnute OCHOBHBIE CTPYKTYPHI OpraHU3aIMH CTEKa
[lepeuncnnTe JOCTOMHCTBA S3bIKa accemMOep
ITepeuncnute HEJOCTATKY sI3bIKA acceMOIIep
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[IpuBeanTe OCHOBHBIE OTJIMYMS OTJIaIYMKa OT IporpamMmmaTopa

HpI/IBGI[I/ITe OCHOBHBIC OTJIMYUA OTJIaA4YUKa OT OMYJIATOPA

[TpuBegute noctomncrea O3Y cTaTUYECKOrO TUIIA

ITpuBenure HepocTaTku O3V cTaTMUECKOTO TUIA

[IpuBeaure noctonncrsa O3Y AMHAMHYECKOIO TUIA

IIpuBenure HepocTaTku O3Y AMHAMUYECKOTO THUIIA

[IpuBeguTe TOCTOMHCTBA CETHETOIEKTPUUECKON NaMATH

HpI/IBe,I[I/ITC HEOOCTAaTKHU CCFHCTO&]’IGKTpI/I‘lCCKOﬁ ImaMsTH

Jljis 9ero npuMeHsieTcsl MacTabupPOBAHUE CUTHAJIOB?

ITepeunciure nocrouncrBa RISC no cpauenuro ¢ CISC

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYYarOIIUXCs 3a09HON (hOPMBI

o0OydeHus1, IpeCTaBICHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

1 HapucyliTe apXuTeKTypy HEeHTPaTN30BAHHBIX MUKPOIIPOLIECCOPHBIX CHCTEM

2 Hapucyiite apXUTeKTypy ACICHTPAIN30BAHHBIX MUKPOIIPOIIECCOPHBIX CUCTEM

3 Kakoii kon Oynet 3anuca B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanust komauasl incf g, 1, 0; eciu peructp g onpenenén kak ¢ equ 0x123?

4 Kakoii kon OyneT 3anucaH B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
KOJIMpOoBaHUsl KoMaH bl §oto OX34A?

3) Kakoii kon Oynet 3anuca B mamsTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanus komauael call 0X34A?

6 Kakoii kon Oynet 3anuca B mamsiTh nporpamm Mukpokontpoiuiepa PIC18F4520 nis
koaupoBanust koMauael Movif 0x34A, 0xX45E?

7 B nmamsati mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBINA KO/ Ha sI3bIKE IPOTpaMMHUPOBaHUs acceMOep s
BBINIOJIHEHUS ycioBus: ecnm al > 3, to bl = bl + 1.

8 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanwummre mporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINIOJIHEHUS ycioBus: ecmm al <13, 1o bl =bl - 1.

9 B mamsitu mukpoxkontposiepa PIC18F4520 onpenenensr aBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha S3bIKE IPOTPaMMUPOBaHMSI acceMOiep s
BBINOJIHEHUs yenoBusi: ecnu al =3, to bl = bl + 10.

10 B nmamsati mukpokonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanummre nporpaMMHBIH KO Ha sI3bIKE IPOrpaMMUPOBaHUS acceMOiep s
BBINOJIHEHUS ycoBus: ecnm al > bl, ro bl =bl + 1,

11 B nmamsti mukpoxonTposiepa PIC18F4520 onpenenenst na peructpa al u bl.
Hanummre nporpaMMHBIi KO/ Ha SI3bIKE MPOTPAMMUPOBaHUS acceMOiep It
BBITIOJTHEHUS ycioBus: ecm al <bl, o bl =bl - 1.

12 B nmamsti mukpokonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanwummre nporpaMMHBIH KO Ha sI3bIKE TPOrpaMMUPOBaHUS acceMOep s
BBITIOJIHEHUS ycoBus: ecm al = bl, to bl = bl + 10.

13 B mamsti mukpoxonTposuiepa PIC18F4520 onpenenenst nBa peructpa al u bl.
Hanummre nporpaMMHBIi KOJ1 Ha SI3bIKE IPOTPAMMUPOBaHUSI acceMOiep I
BBITIOJTHEHUS YCIIOBUS: ecii al<6> =1, to b1<4> =1,

14 B nmamsti mukpoxonTposuiepa PIC18F4520 onpenenenst qBa peructpa al u bl.
Hanwummre nporpaMMHBIH KO Ha sI3bIKE TPOrPaMMUPOBAaHUS acceMOiep s
BBIMOJIHEHUS ycimoBust: ecm al<1> =0, o b1<7> =1,

15 Hapucyiite cxemy aapecanuu MOIyJIel TaMATH C IIOMOIIIBIO AemmudpaTopa

16 Hapucyiite pyHKIIMOHAIBHYIO CXEMY CEJICKIIMH ITOPTa B MUKPOIIPOIIECCOPHOM
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cHCTEeME, ajipec KoToporo paseH 2Bh
17 Hapucyiite pyHKIIMOHANBHYIO CXeMY BBIYHCIUTENS ¢ ['apBapACKOi apXUTEKTypon
18 Hapucyiite pyHKIIMOHATBHYIO CXeMY BBIYUCIHTENS ¢ apxutekTypoit ®on Helimana
10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSIONME  HPOUEAYpPbl  OICHUBAHUS

UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluy O0y4aroIlnuXcs
I'VAIL

11. Metoauyueckue yKazaHus Ui OOYJarOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U SICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune cCOBpEMEHHOM JieKUuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHH
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO I103HAHMS, HOBEHIIMX
JOCTHXKEHUIN HayyHOM MbIcnu. B yueOHOM mporecce JEKIUs BBIIOIHSAET METO/0JI0IMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHudA, €€ NpoOJeMbl, JAaeT LENbHOE MNPEJCTABIECHUE O IUCIUILIMHE,
IIOKa3bIBaeT B3aMMOCBS3b C IPYTMMHU AUCLHUILUIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuara;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNIIeTCs IeJIeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOM Teme;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBATENIEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHMS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHe 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepua’g MOJKET CONPOBOXKIATHCS JAEMOHCTpalMed ClIaloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpU MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIMUITIIMHE.

CTpyKTypa npeocTaBieHusl JEKIIMOHHOTO MaTepuaa:

— - BBOJHAs 4acTh — [10Ka3bIBAET MIEPEUEHb PACCMATPUBAEMBIX B JIEKIIUU BOIIPOCOB, UX
aKTyaJIbHOCTb IS IPAKTUKU MPUOOPOCTPOCHUS, CBSA3b JEKIIMOHHOTO MaTepuaia ¢
MPEbIIYIIUM U TIOCIeIYIOUIMM MaTeprallaMu; JJaeTcs epeueHb OCHOBHOM U
JIOTIOTHUTEIBbHON JIUTEPATYPBI IO TEME, BKIIFOYAsl PYKOBOAIINE JOKYMEHTHI,

— - OCHOBHAsl YaCTh — IIOCJIEI0BATENbHO OKA3bIBAIOTCS BEBIHOCUMbIE BOIPOCHI, PACKPHIBAIOTCS
TEOpPEeTUYECKHE MOJI0KEHHUS; TOKA3bIBAIOTCSI OCHOBHBIE PacyeTHbIE (POPMYJIBI;

— - UTOTOBas 4acTh — MOABOJIATCS UTOTH 3aHATHS, aKTYaIU3UPYIOTCS HarboJiee BaXHbIE
BOIPOCHI; OMpEIeNaeTcsl TeMaThKa OyIyIIuX NPaKTUYECKUX 3aHATHI 10 TeMe; qaércs
3a/laHue Ha CaMOCTOSTENBHYIO [TOATOTOBKY; IPOM3BOJSATCS OTBETHI HA BOIPOCHI.

11.2. Metoauueckue ykasaHHs JJis OOYYalOLIMXCSA IO y4acTHIO B ceMuHapax (we
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)
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11.3. Metoauyeckue yka3zaHusl JUIsi OOYYAIONMIMXCS TO TPOXOXKICHUIO TMPAKTUYECKHUX
3aHATHI

[IpakTrueckoe 3aHIATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mporecca, 3aKII0Yaronasicsi B BHIIOJHEHUU 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IIPETIOAaBaTEIs
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITA TBOPUECKOH JIEATEIHHOCTH.

[lenpro MpakTHYECKOTO 3aHATHUS ISl 00YYAIOMIErocs SBISICTCS MPUBUTHE O00yUYarOIIUMCS
YMEHHI U HAaBBIKOB MPAKTUYECKON JIEATEIHHOCTH 110 U3y4aeMOU JTUCITUTUINHE.

[Tnanupyemble pe3ysIbTaThl IPH OCBOCHUH 00YYaAIOIIUMCS TTPAKTUYSCKUX 3aHITHIMA:

— 3aKperuieHWe, YriayOJeHHWe, pacIIMpeHHre M JeTalu3alus 3HAHUNA TMPU PEIICHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIIICHUS,
TBOPYECKOMN aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
IHUCILHTUIHHEL

— BBIpAaOOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIECHMSI IOJYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrnieyeHre palMOHAIBLHOTO COYETaHUs KOJUICKTUBHON M MHAMBUAYAIbHON (GopMm
o0OyueHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTHyeckue 3aHATHS HANPaBJICHBI Ha (POPMHUPOBAHKE Y CTYACHTOB IPOPECCHOHATHHBIX
U MPaKTHYECKUX YMEHHMH, HEOOXOIUMBIX AJIS M3YYEHUsS IMOCIEAYIOIIHUX Y4E€OHBIX AMCLUIUINH:
BBIIIOJHATh ~ ONPEJCJIEHHbIE  JEWCTBUS, ONEpaluM, HEOOXOAMMBIE B  IOCIEAYIOLIEH
npodecCHOHATIBHON JIEeATENIbHOCTH (B Mpoliecce y4eOHOH M MPOU3BOACTBEHHOW NpPaKTHKH,
HalMCcaHMs BbIMYCKHON KBalnduKalMOHHOW pabotel). Hapsay ¢ gopmupoBaHueM ymeHH U
HaBBIKOB B IpOIecce NMPAKTUUECKUX 3aHATHHA 0000IIAIOTCS, CUCTEMAaTU3UPYIOTCS, YTIIyOIsI0TCsS
U KOHKPETH3UPYIOTCS TEOPETHYECKHE 3HaHMS, BbIpabaThIBaeTCsl CIOCOOHOCTh M TOTOBHOCTh
MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ha NPAKTUKE, PA3BUBAIOTCS MHTEIIEKTYaJIbHbIE YMEHHUS.
ITpu BBIOOpE conepkaHusi U 00beMa MPAKTUUECKUX 3aHATUH ClIeyeT UCXOAUTh U3 CI0XHOCTH
y4yeOHOro Matepuana JUisl YCBOGHMS, U3 BHYTPHUIIPEIMETHBIX M MEXIIPEIMETHBIX CBs3€H, U3
3HAUUMOCTH M3y4YaeMbIX TEOPETHUECKUX IOJIOKEHUN JUIsl MPEACTOosALIed MNpodeccuoHanbHON
JeSITebHOCTH, U3 TOr0, KAKOE MECTO 3aHMMAeT KOHKpeTHasi paboTa B mporiecce GOopMHUPOBAHUS
LIEJIOCTHOT'O MIPEICTABICHUS O COAEPKAaHUM YyUCOHOM TUCLIUILIMHEIL.

11.4. Meroauueckue ykazaHusi A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromMics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEpUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIIMOHHON XapaKTEePUCTHKONH OO0YyJaromerocs.
BeimonHenne 1abopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pEIIeHUE CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alusl TEOPEeTHMYECKUX 3HAHWM, MOJY4YEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH JTUCIUILINHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue U TpeOoBaHUS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGopaTopHbIe 3aHATHS HAIpaBJIeHbl HA (POPMHUPOBAHKE Y CTYJACHTOB IPOPECCHOHATBHBIX
U NPaKTHUYECKUX YMEHHMH, HEOOXOOUMBIX AJIS M3YYEHHUsS IMOCIEAYIOIIHUX Y4E€OHbIX AMCLUIUIMH:
BBIIIOJHATh ~ ONPEJCIICHHbIE  JCWCTBUS, ONEpalMM, HEOOXOAMMBIE B  IOCIEAYIOUIEH
npoeCCHOHATIBHON JEATENIbHOCTH (B Ipoliecce y4eOHOH M NPOU3BOJCTBEHHOW IPAKTHUKH,
HaIMCaHUs BBITYCKHON KBaTM(PHUKAIMOHHON paboTsl). Hapsiny ¢ dopmupoBanueM ymeHuil u
HaBBIKOB B IIpoLiecce JJaOOPAaTOPHBIX 3aHATUN 0000IAI0TCS, CUCTEMATU3UPYIOTCA, YIITYOJISI0TCS
U KOHKPETH3UPYIOTCS TEOPETHUYECKHE 3HAHUS, BbIpaOATHIBAETCS CIOCOOHOCTH M TI'OTOBHOCTH
UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS HA MPAKTHUKE, PA3BUBAIOTCS MHTEIUIEKTyaJlbHbIE YMEHHUS.
[Tpu BBIOOpE conepkaHus U 00beMa JIAOOPATOPHBIX 3aHATHI CIEIyeT UCXOIUTh U3 CI0KHOCTH
y4eOHOro MaTepuaia JUisi YCBOCHMs, U3 BHYTPHUIIPEAMETHBIX U MEXIPEAMETHBIX CBsA3EH, U3
3HAUMMOCTH M3y4Ya€MbIX TEOPETHMUECKHUX IMOJIOKEHUN JUIsl MPEACTOoALIe NpodeccuoHaIbHON
JeSITeIbHOCTH, U3 TOr0, KAKOE MECTO 3aHMMAeT KOHKpeTHasi paboTa B npouecce GOpMUPOBAHUS
LEJIOCTHOT'O IIPEACTABICHUS O COAEPKAaHUM y4EOHOM JUCLUIUIMHBL.

Marepuai, BBIHOCHUMBII Ha J1abOpaTOpHbIE 3aHATUS JOJKEH:

- COJIep)KaTb COBPEMEHHBIE JOCTH)KEHUS HAyKM W TEXHHUKM B 00JIaCTH H3ydyaeMoi
JUCLIUIINHBI,

- OBITh MAaKCHUMaJbHO MPHUOIMKEH K peaJbHOW MNpOodEecCHOHATBHOM 1eATeIbHOCTH
BBIIYCKHUKA;

- OomupaTtbCs Ha 3HAHUS W YMEHUA Yyxe C(HOPMHUPOBAHHbIE Yy CTYJCHTOB Ha
IPEIUIECTBYIOIUX 3aHATUSAX 10 JAaHHOW WM OOecreunBarolledl JUCLMIUIMHE, MOAIEpKUBATh
CBSI3b TEOPETUYECKOT0 U IPAKTUYECKOIO O0YUEHUS;

- CTUMYJIMPOBATh UHTEPEC K U3YUYEHHUIO TUCIUILINHBL,

- ONUPAThCs HA OPTaHU30BAaHHYIO CAMOCTOSITENIbHYIO PabOTy CTYJICHTOB.

[Ipu mnoarotoBke K JabopaTOpHBIM paboTaM OOy4aroUMMCS HEOOXOIUMO H3Y4HTh
OCHOBHYIO JINTEPATypy, O3HAKOMHUTBCS C JOMOJIHUTEIbHOW nuTepaTypoil. IIpm 3Tom yuects
peKOMEHJalMK TpenoAaBarens U TpeOoBaHUs yuyeOHOW mporpaMMbl. B xone moAroTroBku K
7a00paTOpHBIM paboTaM HEOO0XOAWMO OCBOMTH OCHOBHBIE MOHATHUS W METOJUKH pacyera
MOKa3aresei, OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.

Crpykrypa u dhopma oTueTa 0 1a00paTOpHOHN paboTe

Otuer o mnaGopaTopHOil paloTe [ODKEH BKJIOYaTh B ceOs: TUTYJIbHBIM JIMCT,
(GOpMYIHPOBKY 3alaHUs, TEOPETHUYECKUE TMOJIOKEHHS, HWCIIOIb3YeMble TpPU BBIIOJHEHUN
n1abopaTopHOil paboThI, ONKcCaHKUE Mpolecca BHIIOIHEHUS 1a00paToOpHO pabOThI, MOTy4YEHHbIE
pE3yIBTATHI U BHIBOIBI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU paboTe

ITo xaxxmoit yaboparopHON paboTe BBIMOJHSAETCA OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
opopmisieTcs B COOTBETCTBUM C Ia0bioHOM (00pa3inoM) mpuBeAeHHbIM Ha caiite ['YAIIL
(www.guap.ru) B paznene «CeKTop HOPMAaTHBHOW JOKyMEHTAIMK». TEeKCTOBBIC U rpadruecKue
Matepuanbl oGOpPMIISIFOTCS B cOOTBeTCTBUU C aAeicTByronmumMu ['OCTamu u TpebGoBaHUsIMH,
npuBelcHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTop HOpPMaTHBHOM
JOKYMEHTALUN.

11.5. Metoauyeckne ykazaHusl JUIsi OOYYarOMIUXCS IO TMPOXOXKIACHHUIO KypCOBOTO
NPOEKTUPOBAHUS/BBINIOIHEHHS KYPCOBOH palbOTHl (He npedycmMompeHo yueOHblM HAAHOM NO
O0auHOU oucyuniuHe)
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11.6. MeToauyueckue yKa3aHUs ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboTHI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OTHI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

st oOyyaromuxcsi 1mo 3ao4HOd (opme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIONHEHHSI CaMOCTOSITENILHOW paboThI, y oOydaromerocsi GopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHU M CHUCTEMAaTHU3allMHM TPUOOPETACMbIX 3HAHWH, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHHS
npopeCCHOHATIBHOTO YPOBHSI.

MeTtogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENIIbHYIO  paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOJMYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3a04HOU (hopme 0OydeHus).

11.7. MeTtoauueckue yKazaHus [UIsi OOYYArOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MpEAYyCMaTpUBA€T KOHTPOJIb KadecTBa 3HAHUUN
00y4aroluxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JTUCIUTUIAHBI.

Metozpl TEKyIIEro KOHTPOJIS BRIOUPAIOTCS MPETogaBaTeIeM CaMOCTOSTEILHO UCXOS U3

crenuuKy JUCIUILTAHBL.

Bo3MmoxHBIE METOABI TEKYIIETO KOHTPOJIS 00yUYaIOIINXCS:

—YCTHBIA OIIPOC HA 3aHATHUSAX;

—CHCTEeMaTHUYeCcKasi MPOBEPKA BBHITOTHEHUS WHIUBUYAJIbHBIX 3aJaHU;

—3alUTa OTYETOB 1O Ja00PaTOPHBIM paboTam;

—TIPOBEACHUE KOHTPOJIBHBIX PaboT;

—TeCTUPOBAHUE;

—KOHTPOJIb CAMOCTOSITEILHBIX PabOT (B MUCEMEHHOM MJIM YCTHOM (hopmax);

—KOHTPOJIb BBIITOJTHEHUS! UHANBUYAJLHOIO 3a/IaHHs Ha MPAKTUKY;

—KOHTPOJIb KypCOBOTO IIPOSKTUPOBAHMSI M BHITTOJTHEHUS! KYPCOBBIX padoT;

WHBIE BUIbI, OIIPEIETIEMBIE TIPETIOJaBATEIIEM.

B Teuenne cemectpa oOy4aromiuiics ohopmisieT OTUETHBIE MAaTEPUATIBI B COOTBETCTBUH C

YCTaHOBJICHHBIMU TPEOOBAHUSMU M METOAAMM MPOBEJCHHS TEKYIIEro KOHTPOIS, U

MpPEno/iaBaTellb OLEHNUBAET MPEACTABICHHBIE MATEPUATIBI.

[Ipyu monBemeHWHM WTOTOB TEKYIIETO KOHTPOJISI YCIEBA€MOCTH B BEIOMOCTH

0o0ydJaromMMCsl  BBICTABJISIOTCS ~ aTTECTAIMOHHBIE  OLIGHKH:  «aTTECTOBAaH»,  «HE

arrecToBaH». CrucreMa M BO3MOXKHBIE KPUTEPUHU OIIEHKH YUWUTHIBACT 3HAHUS, YMEHUS,

HAaBBIKM ¥ (WIHM) OMBIT JEATEIHHOCTH, XapaKTePU3YIOIIME JTanbl (HOpMHPOBAHUS

KOMITETCHIIMM JAUCHUIUIHHBL. Pe3ynbTaThl TEKYIEero KOHTPOJS JOJDKHBI yUHUTHIBATHCS

MpU IPOMEKYTOYHOM aTTECTALIUH.

11.8. Metoauueckue yka3aHHs i OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[MpomexxyTounass  arrecranuss  OOydyarOIIUXCs ~ MPEAyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMma OICHKH 3HAHHM, MMOJYYCHHBIX OOYdYaloOmMMCS B IIPOIECCE
I/I3y‘-IeHI/ISI Bceﬁ JUCHUIIIIMHBI UJIN €€ 4aCTH, HaBBIKOB CaMOCTOHTeHLHOﬁ paGOTBI, CHOCOGHOCTI/I
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NPUMEHATh MX JJIs pEHIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJAUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBJICTBOPUTEIHHO», «HEYTOBIECTBOPUTEIILHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYalOIIUMCS B XO/€ U3yUYCHHS
y4eOHOM TUCUUIUIMHBI B LIEJIOM WJIM MPOMEKYTOUHAs (110 OKOHYAHUU CEMECTpa) OLICHKA 3HAHUMN
0o0y4aromuMcs 1Mo OTAEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WJIU «HE 3aU4TEHO».

Pe3ynbTathl MpOMEXYTOYHOM aTTeCTAllMM 3aHOCSTCS JeKaHaTaMH B JKypHal Yyuéra
MPOMEKYTOUHOM aTTeCcTallud, YIeOHYI0 KapTO4YKy W aBTOMATHU3WPOBAHHYIO HH(OPMAIIMOHHYIO
cucremy ['YAIL

ATTecTalioHHBIE OICHKH MO0 (DaKyJIbTATHBHBIM JUCIUILIMHAM BHOCATCS B 3a4ETHYIO
KHIDKKY, BEZIOMOCTb, YueOHyt0 kapTouky, AIC I'YAII u, 1o coriacoBaHuio ¢ 00y4Jaromumcs, B
MPIIOKEHUE K JOKYMEHTY O BBICIIEM 00pa30BaHUU U O KBATU(UKAIIHH.

I[lo  pesynapTaTam  yCHEHNIHOTO  MPOXOXKJAEHUS  MPOMEKYTOYHOW  aTTeCTalUH
00yJarOImMMUCS W BBHITIOJHEHHUS Y4eOHOTO ITUTAaHA HA COOTBETCTBYIOIIEM Kypce, JIEKaHATHI
TOTOBSAT MPOEKT MpHKa3a 0 NepeBoie 00YJaroIUXCs C Kypca Ha KypcC.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCHUTUINHBI

JlaTa BHECEHUS
H3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHMS

CopaeprxaHue U3MEHEHUH U JOTOTHEHU I

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadenpoit
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